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Abstract 

The present invention relates to polyurea-based photosensitive polymer liquid crystal 
alignment with a triazine ring as main branch and liquid crystal alignment layer 
comprising the same. The polyurea-based photosensitive polymer of the present 
invention induces liquid crystal alignment by having a triazine derivative as the main 
branch of the polymer and has at lease one photo reactivity position by introducing a 
photo reactivity group, e.g., a pbotoreactor such as cinnamate, coumarin, chalcone, 
rnaleimclc, etc., which reinforces, improves and preserves the liquid crystal alignment. 
One of the photo reactivity positions may go through fries rearrangement, and the other 
positions may go through photodimerization, phtoisomerization or photocrosslinking, 
photodegradation in order to reinforce, correct and preserve the alignment that is 
generated. 
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^ t> 2°2, 7K1 §2| SK5^ f Si! ^E&fe SE1 ^ (Fries 

rearrang«Bent)s ??§ ^ 2JH. Lj-DW AT€I«H!A-I= 4S«S BltS! S», 4=§ 3! SSS SOI© 
4 K ^°l c 3r 8rl i a * W^'^** (Ptwtolsomer lation) ££= Iffitt^lKPhotocrossI inkini), &I 
ol (phot odegradat ion) IT 4= 2!Q. 

£2 

Emm na, easaoh ass ass ^§ nra, qa-imw. ajsaAiiTj. lco 

II ii^w M IS SIU 01 ^ ^ mm mtm a oii ofsS 

a©« usTj aj§ HHtjaife, sisal stfsj oigtj- ej§ mtms. ums}z= a^sAi n 
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e^siss 7ib9jm wtfwm s.stm 3 goo »agg satSkm ssm oi^gg ssAja®3Mi ais 

g HHtfAI?IS #§SJ 2& 2 3 ^?ggggg 2IWBQ. 

3g» 2j§ BHSWIg 0|gfc.r SISiXr= ^S£AIS*l(J,'iquld crystal display), SgStcovensator) 
3! g Ota gOKN ArgEIH 2iD. 0>E>A| g gSOflAIS 2»S P±gaO| ±Rm gaSS iS 

sai e ssoi um mtfsioi. ci^gaoi ±*hn sjfcsioi Afga= 2ts ohjoi. g gga. ajg 
HHtws staj ss*t. stig^wsj aa gggoMw Aigg 4 as ass oisBEiojot fc.tr. 

^gsAigxprsgafe is a±gaoi ±7$t ?mn vsa^-oavtsn --Jwoi ragoo 21=21 m 
as&g s» ojasj u? r 3 21a. oiafcr.gB ci4g«oi 7rSajyE, gat ajs .a^gaoi(Lco: 

Liquid Crystal Display)^ &Q\?l SB*H2 S^iEPt 2JQS 2Igg 2CH eWJ'SS 'Giga 

01 Ajgg ifsffm so, at>, 01 aig aigaois atpi-, iif asa §21 gEOM esgoi 1 
auis a Sroiaiinud gams 12s 3 sjg a$tg ggas ?m 2*g : . 

2jg ^r?r Srgg -=?H»t7\ 9|SHAJ=. a?SOI J?3 ES. SSI AjOIOflAJ 2l^2| 371 §011 2J68 ±9|g£| 
Eg s?SI S3 ES S3 AH3I2J TUSOflAi^ ajgg gg. StfSS HHfcFAJ3«».fc!Q,- .OlSU- gg *IS2| 
WCF SES 2!S PigaOl £r§2| £4Sg gSSfe 7lg gfifcr Si7r SG 

g3l, *}gg lfllfc!AI?l£ grg£S= 37H2J EH£g2! S^OI g3i?a 2G. SI I E 1011 UGU 

a= HKr gOI> 7ISM gaOIOlE g2| 3gX> Stim EEfcl ^ 01 Sag LrblgOILr 

gaoo^aM, aois.asg ^s*r soi uzi aaEese g73g»s« strasj sson ons omtt 

gg ggSfe aaOS (rubbing methocQOID. M 2 gg|g 71 SOS <!+tK?±($iO)g ^TAWrtKM* 

ofe SiO gsfg (S10 deposit ion)Olffl, M 715011 ggg 3gXt ajg' HHSfSHg £5fcr 35 g 

g 43 E= 3AI- 5AI*r£SAH EES ggg 3gXr g§OI g»gg g°3t £3M Ol^gOl t*g3 
Eg §IS SttttHOID. 



Oil 

EHtr f^^piu sr^raHi sg«g ^sfe 2ioi seem, ssai^e chsss g- sn'gbi 

Efcr SI 3 SaOllAIS, .OIS-201 SSS! 2|g HH«WI2r 2|g^^ ga^j gtr^OI SfoHl 

2I68AI BHtlOl SfSSXIS SSI§ gOI SiOl, 01 g^gg ^Xfl SjgEIXIS SSH! 

§2H a^g SM/d SI 3 KrttOI ajS HHSS. ©iAHHI £|?> S&S HgW2| gffgg SESKJI E 
53011 OI»«g SSAIS 2!§i UH* F AI?IS gfgHg 52£ HHtmrgIS iffltaSOII 

ch*k dia^ aagrassAi m, ss^i e~ dm as s^gdi asaxr all a Ism aoi!53 

fgOl SOTSQ= ^Hg 3^=D. StlH*fS2| ^gg O^SSSKazobenzene) a&gg A|goK)l ^ 
S3 (K. Ichlmura et aj., Langmulr, 4, 1214, 1988), 3$ gaWMO|OIE(H.J.Chol et al., US, 
£ u ^f n i^ 8 S )1 l'Ul 1 S.f, 5|IS < R - H ' Herr et -US ^tent 6201087) g Oia g^2| aUrggOl if 

n ss was sei gar &g gsigg taisioiOf so. oia*t gasg *|*iAlS 1 

gUHtf JOSSI fli^OI fi^Eia 2iD, 



ggSI oHgQj CHtj . hj,^ g g SSfcrgg °tgg si §• ygs, tfAtg g^w g 

gg uejuis a«ss suv-nsi ais&fe 201a. 

^, S ggOOAIS M3O0 SESOg 3fe73£| tm, ^±aM aisrihwld crystal )2J UH 

gg Wa(photoactive group) g 3fe ggg SBTJ. «jg WtrSlg HSfclQ. &7\ ggg JjS gS 
ZMZ 2Jg°J HHtfg SEehS 53 i gXRIgSCFries rearrarsementjg ^g 4= 213, \JO\JJ T^iM 

(photoisomerlzation) E& giiWJgSJSr (photocross I inking), ggjfl (tfratodegradation)if 4= SD. 
Efct S gS2l OB g^iS ^-71 ggg 3SW ajg HH* F Slg Olgfcr ^g HHtf^g SlgSIS 210ID. 

b &gsj cm gsj g g-ggs sf7itm ggg 201 cm, g g^Ej ^ajou site □ ^ ^ 2101a. 

OlSf, g bUrSifct ^AlOJg &AflSI gSfcrQ. 

DIM SfAl, g SADAj 3! g?S?IM Afg§ gCHU 901=. gS?JS 3 AT£j2| ggg 7|g a^SJ » 

ass gs«r?i .«« §oi2i ?Hyg sjgepi g2rg 4 aod Tgion sj^Toj. g asf 51 I> 

gOJ *fc|rS 21D|2r ?Hy«S oB^EICHOf SKM, Dig AfS^S! 2I0IS fcrgflAi SH^SrOl 




g ggOM IgSfe Sgg 3gA> 2|g HHtfHIS SHU OI^2J Xia (photoactive group)! It 

16-2 




16-3 




16-4 



^2003-0039099 



#71 1,t3,4,5,6;7;8,fe 2*7IQ§2| SW^SWAI flW-Btf. 




B B D S 




0(CA,),0 



3 B B B 8 B 

(0t7IA| m2f n§. O-IQOIDT, ASF B£ 2ft H, F, CI, CN, Cft CHkOIP) 

£71 ^(2a)2|- (3a)W/d:nS:O~10Oiai, l,2,3;4,5fe Dg2| S^OflAj fi^SQ. 

A — <CA B ) rt CA a ©(CA^pCAj ^OtCA^nJnCAe CHCAdnOCA* 1 P^jWnOUA;, 

BL B B. <B B B 





B B B B 8" 

(0171 A| mUf n§ 2,KZ* 0-100IDI; A&F B£ ^ H, F, Cl, CN, CF, CH.0IQ) 
iS, #7) 4(4a)HAI Y~ Qg2J SmSMAI flBftSCh 





(0171 A) n£ 0~100|Cf) 



(0171 M A!r H, F, CH, CF. SES-tNOIQ) 
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(DPIAJ ouU- n£ 2|2f 0-100IQ) 

□as, gs,^ loiiAi R 4 2nt£ o#ofl/d aejg siuoia 




(DI7I4 1,2,3.4,5,6;?,8S.2« H, F, El. :CN, ;CF„ (Ottffc, :0(CH.)JHiO|H, ttt H, F, Gl, 

CN, CF„ m)J&. OCOtWOiCB, nE 0-100IQ) 

SOI HISS! §tm 5T= gSISMO^ HS73# Iwfe as ohjq u ' e & 



«— MCO . 




ami- 
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V ./ * FT— ^ICO ^ c — N 



O C=0 H M R 



(orthb-) SE£ MEI— (oeta-) i£71U. 2§§-, OflEK, 1KH2J 7m 4= 2D. 

£©t* s*i*i is saiej= e wssi ■eisapw-iwa ne*fe. em- oi^sj jqa 

(Photoactive grou>)S ElfeB. mt\ Dim* 7J3 S2| *H-J= IfBft (photodegradatlon)§ 

4= 2£DI> SL DB S(U= HEJi IWagSKFries rearrangement)! &m 4 2H. LKH 

xi wais «g§ mta a»; 4§ si aa# iroiifiKphotodimerization). ®o\m& 

(photoisomerizat ion) &5Wgtm(photocrossl inkin?) ^ 4= 2iD. 

is saisis e ass) aifg asm stme aj§ BHtraos, 7iB£cii ess & 
zmrn sss hba> aj§ Hi2Sr=a Argi 4 s/d. ssi, s irgai sirs ubat- 93 

§ BHtfiiai= 3Ak 2A»fe-- *K2I«2| SARHW DD HHtfSIS 2j§2| fl3Atzm.g£HTft 4 2J2B1, 
SH£ffi22J S= »2JH2) SARm SSfSKfl <SS AR# .0° 7\ 4 2iQ, 

DEM, B HBAT 2j§ BHt.Wg OlgSKfl 359= *!§ Q^SaiOKlCOte STN(Suoer 

Twisted Nematlc). TN(Twisted Neaatlc), IPS(ln Plane Switch). VA(Vertical All-grant); 
VATN(Vertically Aligned Twisted Hematic) 2= § Oia .7m SHU sj§0| 7VstlO. 

SSt. B BS2J. ajg HHSfS«HI 2JJ8 *!g IffltfSPI ^OlEfe aj§ £7lth eSSXAISSKUCD) 0| 

2IO0S M£5(coau>erisator)0lU S Oia MB BOKHlAf Abgl 4= 2JD. 

b s@.2i mtwBfe 94er.Kiftaopi hbxi- .«9^ti sjs wfte&s ?iBej aassw 

oishhiajc, b ws2i gasaiow sihs HB73- ais uHtffliM Aj§sk« 4s- Htm -xiatfe » 
a i H a 

1~100cps2|. §ES §58A1?) 7I5>£M 10~500nmHJ =]J0S BHtfajS ««tla, 

■fe^l ■S7ISQHS^ J #SS»«g(chloroben2ene), H-OflluI#aS(W). N-0fllinga5(NEP), N,N-OBil 
OlDIDSaPfedWI), N,N-a=S!0|OID#aCfe (DPI), POflSSSOWEflWF). QD01OWEOKJF 

(butylceliusolve), SOWBSefSX vHwtyro lactone) a EaSEfolHS^gKTHF) W0| B^ES £E= 2 
1^5(01 A^U 4= SID. 

£71 S7JgW0i HHtOTS ITO Sa?l5 g2| 715^00 10~500nm g^2J =JJ0£ S.S 

m *«Ai?isa. pim essbsss isas. s III m m TvstPim \§v8\ \i4 ?u 

BW 4= 2JD. 

£71 BfllOM «!§ E3ES HHtjei^J ISM 7321-aS iAfSKU SU« HM» a|S HHtf 

2fg ai^tJD. OlUfl 732ld^ OlgSHU i3§ S»Aia Xf2|£0IU 5^ SSATM AhgSW 3f 

S UlSUa W2li3M SAfiAk S£ #S|2AI8K)| 2J§ Ul^S^Sl^JD. 

DISK ^AIWS B «SS aD £AflSl ^S*JO. 3E1D . OS2J ^AIDfl= B ^SJ2! ^ 

■^lhhioim »wa ?^7is as saaaiaai a Msuaa msai 
(i) saora nasi 7HS 

4- 



16-7 



^2003-0039099 

g STI&fSD. gOH71 HI 7132 yO(2l= 2a£2| gig ri-*S£»O0A| JB^SSKM 2-(4-(2-EflMaStE 
SIDEIU4AI)iilU M.&DgSS-l ,3,5-MaOISg 

(2) gHlbra HB10H SIE^AI &&7|2| EgJ 

£jAI05 121 (l)MAi as gg 32.6gf DAI g2URga-;i3M SOI :300*B2J :ESMaSIE3?SHHI ^9 

§ EiEia&niam^2sa5LfloiM:d.33M sots -ft weg so*m 24Aia. es'Aiafch 
erasa * asrsssKA sdhm stfr'ann- DATMissgsEKJiEW ft mm 

mW?MM §^4=21 sa«H31 iiei 2SJ $§S1SD. MlSSg£aOIE S.ajM H&gSaOl Eg £ 

oi sotisj- * dai asfgusioi §mg .josissd. -oi smutt -'■raassaaEa- iriftsa- 

(3) duwoiM §yg ?as Maora iEiei 

Lt 1 P®- s s= saois 24.291 si7K #a& gsuiermEjisoj sa, 
s* aiME>eiHS^& 200n.Bg. ^ch saiaisd. oi #2soii gaoiiioe is ;2ge g^iem SEg -5X 
s y§ ft, aDsngeaoiE 25sOfl ^©g my\n UMsmsM^ iotimig soi a^Aigj £!dsu 
gsaoiE §2}^, sssi s?s}ai?i3ai ^msm i2Ajzi jaeneiSAisD. eimg s&ais ft ete 
s^-i asrsnetoi aiHasiEsssig «i:?isi.ft omieigsaoiEoii *%om ga?ig2 tag ia 

§ g21AI2J ft DAI aSTSSSKJI gOHg SI71&1KD, Qm^tBS. MII?Sg2a0IE2l- «£B*Si^J 1:1. 

(4) ^ JH2J ;tiEJ S»S7|g 5fe E£|0I2 EJIFMSI fjg 

gAIW 12| (3)2| 8U£g 2£ MaOIS 37.2gg 53H|Efg&£301 32 g£3Sg 40tWOO ^SD. 
4-010|idaig 32.8931 4=#£HJmg 12gg, «gSAIlI!MaiHI!2}2fe 3gg 300oJ>0{| ^OlAI 

IIJ^JL 3 ^OiAi ^l 6 K! 24 AI^ &SAISO. Slgg S§AJ?j ft S7lg9! ~g gasKfl 

aaaapioii fen §^^s 3a soi &£gg ftg*j ft iragsaoiEs 4=sg »7msD. 
-soi sotis gsjg asssswi s7igoH°! gsssgg. «i7i?i ft MissgsaoiEai kiraa^i 

(5) AIDWOIM S^^IM la^OlOl e§g i2MA> 2!S UHt.^)2J 

^aiob 121 (4)2i Maois &<m 51.759S §^7i §5tiRMa^a(tt 4=M 

01 SI TIE! E||MaSI = S^& 400fflJ(m ^2D, #^£SaO|iAIOH10|M 1?.42g#. MTiMfi 51 

EI&IES^ 20m£0(l ft MaOIS SW» §a|IW SJ8I-AI3I3AI 24AIZJ- BfSAISD, &S5 

a ft &sga!s M&goii saei ^01 tJgAissa. oi sasg aayja ft dai qms^ 
^aie loomitw ft m&gM §3ai?i^ 2i§# 2a gf^&iaa-. goig mm graoism ft 3 

(6) ai§ D^saoi ss2i n*i 

4»^s ^HHtsie 8 gmej ses nmpsi ^ng^gM2i s&siihm ssiaiz! ft o.iwi2i nms sj\ 
m sfe .csaisiofl ga<g #2iAi3i gseg^i ss b^§ bjai# jjiTieisp-. .01 gai* f=« g^oi e 

2| ZTES 2iMAI 1SI2J USAIg #*f AJLHHI0IM7I2I MttTSwi A}^-1«CS**OT 

I" jK*g# sesh3) ngA> ajg- Bit^g si2si2D. mmm m°i ssi?m mm 4~5*»2i a?i 

1 Et^^lr-f 9 frJWL**** ° m *M 27H2| Sa7l5 AJ0I2I =i(«il bm»)3R«. 

assw ? 7H2i °a7i??oi sasi s*ia^ skn 121 Hi %ssisb . sSe ! al ^fi Tfg 

S1I2 100~l3O-c<H!AI 1AI2 SQ- gl 7ISf ft g£{§ DAI §CHEa= mMEi 5gS 1t| ^« 

u*m 2 

(1) &ns 2te?i2i «ra 

4-0|f All-5 IQgSI AISimjMg 2.0591 PIHIlg^AlE IDOaJOfl StlAlg! ft 24AJZf §21 SISAISD. 

erssa ft sissajg gssjEgw m& ft ss^ai a&Aj?i g^gg ^mtmS~. *s^gg 

SITItl ft ^S«A1 S2J-AI31 gSSSgg Jfl7iS12L1. a01Si= ZM^m M&gOJAl XiaStl ft 40 
•cCHlAi 3S22S10I &&>^g 91*1 §41 4-S1E§AI&eg SSD. 

(2) Maoia Haw us s-ns 3§?i2j eej 

^AI08 22| (1)2| mm2.S t1«S 4-SIE^AI^S 23.8sig §4^1 i^a §5bRga^H0fl «2 ^ 
g JOB EfiMaSIES^& 240WM ^2D. 0I7IM 4=^5H_1Eg(NaH) 2.4gg ~£MA1 BAI21 gf 
gAiaD- 01 g^S. AlOhirei 1SD0IE 18.4gg §EU1^ga2r3(1D ^§01 ItIS lEOMaSlE 
IfSI 200mf(« g2JDJ> -5-cOflAI SSSI 3S1AI?ISA| ^gSITfi BB1810I 24AI2 SlgAiaD. 61 

sg sgAia ft ae/g^Bioi asasiEe^ijg -jfjitmsa. &oia nag dai IHsiw 1 

SflAlSD. 01 gais W&MQVmM 3S iSOl g£gg ^gf> ft g-^ IMaOIES 4=gg 

siTisisDi oi e?2jg DAi aassffia gsssn utib ft wiesgsaoiEai £©*s>>i2i si 
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(3) S? JH21 :0I5! SS7IS MEI0O 

fe'AIDfl 22J (2)£k &s gJgSS. thSS .»5 &S7I* ?i~ EZlOm 38;6gg §2tlRgEk±3 

m an msssm 4ooo£0fl s*ap. e&j, 4-ottmniHig 32.fe3i- ^dsuse is*. sgsMagmaiw 

.3gg ^2! 3Ohl0fl .^OIAI S£l MEJOO gajSF <40)AI 24AIZK BJSAISD.. 

mmm § s^iga) seiskm eggfouion §?i m •ssch g£*# 

* lte#£HK)IE5 HITmaP. 4=S0| ITiS g^Ig ^§^8(01 S7lgnH2! g££5S§ 

s MiQgseHJiESf is«i2+2j sftgoHOM aigs^ap. aatr -zreioiai& * § 
saisioi saoKS eireis sap. 



§ tsf«9 w&*iw aa«i ¥0) gsii ssAiasa. oi. sass asAia *dai qmIII 
aie ioob£(Hi ^om duimoo asAjpib as* 2a a^sa. @oja sunf asroiaitr '■* ssa 
isioi us &s« gaseoorai asg a»s ,wtra« ws&ksp. 

(5) eg® a.£ffaoiti3 jasf 

^KUSaSif s§ ,-fasaoh new 43. wis** saiw 121 teja ig sasss ajs 

€AiO| 3 

?oiai ?mx a^ag ate aasaflia zstg aaa hhmm 

CD ¥OfS S»S 5te?|2| Egj 

7-§IE§A|^0ll. 16.2^ 4^miSg(NaH) 2.4gl S2EI0I a= g5H|£ria±3H S3, * 

^A|08 t°| (2)21- SOI AIOM?q 1SEHDIE 16,49* geURta^HOil <£S Sgo\ El 

saeiEs^a- 200mm g^on, -5-cohai sssi sisiai5>i2ai 3ssk>h a a/so 24Aia ^gAis 




MEIOrai aSJCf. 
(2) 7H2I OE.I 5^7i# MEJOfS £HSR«2| &g 

I , ^ JD^-W.^- 3 - BSS S&S S»fe3i«-SS- SEIOra 31.18* §5U^^^ 

3WI 400i»i0fl 4-0101 hJBlM 32. 8 3 a ^SHJM^ 12 9 e. SgSW«fsE| 



f .s&g'saoiEs m^aa. ^soi igras at/swsioi s^igOHE! ssgseit 

(3) ^o^! ass 3Sfe7is masaio^ s&s ugn ais wnfasi stj 

fllAI.01 321 (2)24 2£ Ego^q 45.54g# m&k SSS gBHF^Ma-^308 4=S 

QL^U-f^fJ 53 ^ 40ttoli0 * **2!D- M?eSPOI^A|OK10|g 17:429^, 4gm M7iM?i EflM 

&«ies*& 20miM MHiora g2?oo sssi ^^s^AJ?|^A^ 24ai& -a«Aiao a.fgl 

JAJE 1BWM ^OIH Oil&gOJ §3AJ?1S 2t§f 2Sj ffl^SF2Cf, SOIS 3« sSoffltt IPS- 

(4) <*§ P^lMOiasi 331^ 

^AJi M 3£( (3)0W aSJKSEIOf ^§ HHtffllg ^AIW 12| (6)11- S^ISS 

A|«8| : a^gaoi S2I ^« #g 

^AIW 1 LH73 3CH1A1 51153 2j§ P^gejOl gjS] 371 1W ^S. goeg^, i^f§^, DC S VHR 
^§skm □ aaw SPI S. \. 2. 3, 4 Ofl UEKiiaP 

spij is ssi miv 4= am ^01. s gssi ngn ajg hh^sis- ?isoi Ama& 

fgOIOIESJ Tig «.4ggj gof§S2f i=g>g S! E5 §Si SM2 aSDl, 0171 Ofl 
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ajgSI <32ARrt)l ^XIEI^ # **Xtsm HHtP i22S °!S(01 H£*§2f IrAI0t2f0| fi?£|£ aj. 

§ QigaOl Saw Sj#§ * 2JCr. 





^Aioi i 


gAJW 2 


gAKH 3 


s § 


IrSA} 


&2A> 


lr£A> 




8 mm 


8 


b sm 


<33ARf 




0-5' 


0-5* 


0-5° 




0-5° 


0~S" 


Q~5<> 


CHUIUI 


195 


190: 


190 



5) I. SSARr ^Sc crystal angle rotation DO 2j*J £g$f2#. 
2. gSJEfe «l|0rS-e£9 15O*C0i]Ai gAIS r 2§. 

2!§ g21.1°!S3£ Qg2f as §7(Sf2Cf. 2|g §21 33AJ2M 43tt * <50'cM 

Al ^itSe AI?ISAi AJ2J0S »s £igAR}2J gag ggDflAl ^SSJSQ. BHtJSJ gl^gOl g°>g 
ti 3S a§AR0l AI2MHI ma SS*IS£Of, °fS» 3?0flS 712) g£K7f 2t2Cr; SK7I S 20H gA] 

B2ta uamac*. ©pi a za mtiM misizi tiw aoi. e ssl wtifti ¥ s-ajIM stats 

fflOflAlE 9IS9I.IIB9- dSAROI 2JgS|2S SXIEI^ TCNSaS 3M2 2M 2|g QigMOl 





£AI0| 1 


gAIOI 2 


^AIOI 3 








-5° 




150X 


15CTC 






4BA^ 


48AI& 


48AI2- 






an 





ai*h» 3 : aprea 

tfAjoB 1 2. 3°j ajg g saw ma- se>§a. a?g gg jgestoi .serstt 
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